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background: Studies of heart failure (HF) cohorts have associated higher body mass index (BMI) with improved survival (the “obesity paradox”). It 
remains unclear if it is lean mass (LMI), body fat (BF) or both that drive the increased survival that is seen with BMI in subjects with reduced ejection 
fraction (rEF).
Methods: 259 patients referred for cardiac rehabilitation with rEF [EF ≤50%] were divided into low and high BMI, age- and gender- adjusted BF 
(measured by the skinfold method) and LMI ((1-BF)xBMI). All-cause mortality was analyzed over a mean of 79 months (range 1-161 months) by BMI, 
LMI and BF group.
results: After adjustment for age, gender, EF and peak oxygen consumption, compared to the low BF high LMI group, the high BF high LMI group 
had a better prognosis (HR 0.44; p = .02; Figure 1) and the low BF low LMI group a worse prognosis (HR 3.5; p =.002). High LMI and BF were 
independently protective [HR 0.33 (p=.002) and HR 0.39 (p=.004), respectively] after adjustment for confounders, explaining the strong obesity 
paradox with high BMI.
conclusions: In this population with coronary heart disease with rEF, we found an obesity paradox by BMI. In addition, both high BF and high LMI 
were independent predictors of better survival. Further research efforts should focus on elucidating the etiology of the improved survival seen with 
higher levels of BF. Clinical efforts should focus on improving LMI and fitness in this patient population.
 
